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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

Claims 1-3, 5-10, 12 and 14-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Koch in view of Amitani (US 6,476,394). 

Regarding Claims 1 and 14, Koch teaches a method for calibrating an X-ray 
imaging system and determining distortion in an X-ray imaging system, said method 
comprising: configuring an output of a calibration image source (Figure 3) in a pattern 
(provided by grating, 23) to define a calibration image: generating a calibration image 
light pattern within an X-ray imaging system (image intensifier) using the calibration 
image source; and determining an image distortion of the X-ray imaging system based 
upon the calibration image for calibrating the X-ray imaging system (Figure 1 and 
Column 4, lines 43-57). The image distortion is determined during a calibration phase 
(Id.) 

Koch does not teach that the determining of an image distortion is based upon a 
plurality of samplings of a calibration image or that a generated calibration image is 
subject to interpolation before comparison with a pattern output of the calibration image 
source. 

Amitani teaches the calibration of an image capturing apparatus where a plurality 
of calibration images are captured to assist with the correction and determination of 
image distortion in order to make a correction of images more precisely and to easily 
raise the resolution of an image (Column 18, lines 35-44). When a magnitude of a signal 
value is low, a calibration pattern is interpolated in order to obtain a correct image of an 
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object (Column 21, lines 14-23). In this way, Amitani shows that the expected pattern of 
a calibration source is compared to a low value signal, and the image off of the imager 
is interpolated by comparison to the expected (Particulars of Figures 5-1 1 at Columns 
20 and 21). 

Therefor, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use the plurality of images of Amitani in the method of Koch 
in order to compliment the calibration phase of Koch to precisely correct image 
distortion and easily raise the resolution of an image (Amitani, Column 18, lines 35-44). 
Interpolation of the pattern of Koch as taught by Amitani would have been obvious to 
one of ordinary skill in the art at the time the invention was made in order to respond to 
low signal values yet still obtain a correct image of an object (Amitani, Column 21 , lines 
14-23). Koch could achieve this goal comparing the expected pattern to an interpolated 
pattern from an image on the image intensifier. 

Regarding claim 2, Koch teaches a method in accordance with claim 1 further 
comprising calibrating the X-ray imaging system using the calibration image (Column 4, 
lines 43-57). 

Regarding Claim 3, Koch teaches a method in accordance with claim 2 wherein 
the calibrating is performed after one of determining a change in an external source 
causing distortion and moving the X-ray imaging system (Column 1, lines 48-62 and 
Column 4, lines 3-7). 
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Regarding Claims 5, 10 and 12, Koch teaches a method in accordance with 
claim 1 further comprising measuring an output image generated based upon the 
calibration image to determine the image distortion or comprising comparing the 
calibration image to an output image to determine and compensate for the image 
distortion (Column 1, lines 35-47 and Column 4, lines 43-65). 

Regarding Claims 6-9, Koch teaches a method in accordance with claim 1 
wherein the calibration image comprises a pattern comprising one of a grid, a plurality of 
dots and a pattern of shapes by generating a light pattern, which is a non-x-ray pattern 
(Column 3, lines 51-67). 

Regarding Claim 15, Koch teaches a method in accordance with claim 14 further 
comprising compensating for the distortion (Column 1, lines 35-47 and Column 4, lines 
43-65). 

Regarding Claim 16, Koch teaches a method in accordance with claim 14 
wherein the light pattern comprises one of a measurable and identifiable pattern 
(Column 3, lines 51-67). 

Regarding Claim 17, Koch teaches a method in accordance with claim 14 
wherein the image intensifier comprises a calibration image source having at least one 
laser light source for generating the light pattern (Column 3, lines 40-50). 

Regarding Claim 18, Koch teaches a method in accordance with claim 17 
wherein the laser light source comprises a grating (23) for creating the light pattern. 
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Claims 4, 13 and 19-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Koch and Amitani and further in view of Quadflieg (US 6,086,252). 

Regarding Claims 4, 13, 19 and 21, Koch and Amitani teach an image intensifier 
method with a plurality of samplings of a correction image as above for claims 1 and 14, 
and thereby teaches a system for determining distortion within an X-ray imaging device. 

Koch and Amitani fail to teach the generating as performed within the image 
intensifier by a calibration image source within an image intensifier for generating the 
calibration image within the image intensifier, the calibration image source positioned 
within the image intensifier generally at an end of the image intensifier that is closer to 
an output window than to an input window. 

Quadflieg teaches light sources positioned within the image intensifier generally 
at an end of the image intensifier that is closer to an output window than to an input 
window (4) for noise correction in an image intensifier (Figure 1). An obvious benefit of 
containing the light sources within the image intensifier is that the light sources cannot 
be bumped or smashed while moving the image intensifier, since they are contained 
inside and thereby protected. 

Therefor, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to house the calibration image source of Koch and Amitani 
within the image intensifier housing as taught by Quadflieg since the containment of the 
image source within the image intensifier would offer protection from bumping and 
smashing while moving the image intensifier. 
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Regarding Claim 20, Koch teaches a system in accordance with claim 19 
wherein the calibration image comprises a pattern (Column 3, lines 51-67). 

Regarding Claim 22, Koch teaches a system in accordance with claim 19 
wherein the X-ray imaging system comprises a mobile X-ray imaging system (Column 
1, lines 48-62 and Column 4, lines 2-7). 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koch 
and Amitani and further in view of Pradere. 

Regarding Claim 11, Koch and Amitani teach image distortion correction for a 
mobile X-ray imaging system as above for claims 1, 3 and 10. 

Koch and Amitani fail to teach calibration as performed in connection with a 
mobile X-ray imaging system to compensate for changes in non-uniform magnetic fields 

Pradere teaches calibration is performed in image intensifier systems in 
connection with a mobile X-ray imaging system to compensate for changes in non- 
uniform magnetic fields (Column 3, lines 1-14, and via motion between magnetic 
isolation and patient testing areas, Column 6, line 66- Column 7, line 34). Such 
calibration addresses deleterious S deformation (Column 1, lines 50-65). 

Therefor, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to compensate for changes in non-uniform magnetic fields in 
the method of Koch and Amitani as taught by Pradere in order to address deleterious S 
deformation (Pradere, Column 1 , lines 50-65). 

Response to Arguments 
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Applicant's arguments with respect to claims 1-22 have been considered but are 
moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Krystyna Suchecki whose telephone number is (571) 
272-2495. The examiner can normally be reached on M-F, 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Glick can be reached on (571) 272-2490. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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